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RETURN-FLOW WATER FROM IRRIGATION DEVELOP- 
MENTS.’ 

By R. I. MEEKER, Irrigation Engineer, Denver, Golo. 

The iniportance of Mr. Meeker’s study of the tlisposnl 
of irrigation water w-ill be quickly recognized hy nll 
interests concerned in the development of irrigated 
areas. We reproduce Mr. Meeker’s summary onls as 
given in his own .~\rorcls: 

f Gimniaiy.-The following paragraphs sunimarixe the couclusions o 
this study: 

(1) Vrdinaiily 50 per cent of the water diverted for irrigation pur- 
poses beconies a source of return liow. 

(2) Annual return flows of from 55 to 65 per cent of the river ilow 
diverted have been measured for large conipact irrigated areas. 

(3) In the South Platte and tributary valleys in Colorado, where 
1,100,000 acres are irrigated, return flow amounts to 1,000,000 acre- 
feet annually. 
(4) In the Cache la Poudre \.alley where irrigation is intensive and 

250,000 acres are irrigated, the annual return flow is 130,000 acre-feet 
or about 0.50 acre-feet per acre. 

(5 )  In the North Platte Valley, Xebr., where water is plentiful, the 
annual returns from 230,000 acres are 1.1; arre-feet per acre. 

(6)  Annual drainage returns on the two C’olorxlo projects of 5,000 
and 30,000 acres, respectively, fall close to 1 acre-foot per arre. 

1 Etaginerring Nr!w  Recon?, July W, 10‘22. 

(7) Monthly returns throughout the year are not constant. The 
summer and fall months are the months of maximum return and the 
minimum returne occur in the winter and spring monthe.. 

( Y )  From 50 to 60 per cent of return flow under natural or artificial 
draina e occurs during the irrigation season aud is available for reuse. 
(9) fieturn-flow waters from irrigation in the older irrigated vaileys 

are a large factor in water supply and have a large economic value. 

THE RELATION BETWEEN HAZE AND RELATIVE HUMIDITY 
OF THE SURFACE AIR. 

By J. WAINWORTH, &I. A. 
[?lbstnlct from Profrssioaal Ndcs Nu. 26, British Metcorologirol Ofice, 1921.1 

Mr. ffaclsworth has iiiatle inrestigntions of t,he records 
at  various stations in England t.o discover if taliere is a.ny 
rrla t.ion bet,ween t,Iie occurrence of haze and the liuniidity 
of t,he nir. -It. Eskdnleniuir, Vdenci?, and Rew he 
found t.litit there was a rti.pid derrerise in the frequency 
of iiiist mil  an increase in t.he frequency of haze tis the 
liuniidity clecrensed. The records tit. Aberdeen showed 
that, bot,h haze ancl iiiist t.entled to disnp ear in dry air. 

of t.he t,eriiis haze and mist. or the presence of other 
He nccoui1t.s for t,he coiitrnclictioii by pro R able confusion 

c~Lus~.s.--R. T. E. 

B I BLI OGRAPHY. 
RECENT ADDITIONS TO THE WEATHER BUREAU LIBRARY. 

I?. FITZHUOH TALNAN.  l’rofeseor in ~llinrge nf 1,iImr:~~. 

The following htive been selected from niiioii t,he t it,les 

likely to be uscful to Wantlier Burcmu ciHici>ilu in t.lieir 
nietrorological work and studies : 
Australia. Commonwealth bureau of census and statistics. Mel- 

Oftitirial year hook of the C~oninionwealth of Austrnliii, conhining 
ant,horit;ttive. statistics for the period 1!IO I -1920, aiid c~orrnted 
statistics for the period liSS to 1900. No. 14. lX?l. Prepared 
hy Ci. H. Knihbs and c~mipletecl IJY Johu Ptonliam. 31ellJi:iurne. 
[1921.] rxxviii. 122s p. diagr. maps. ‘34 im. [(.!liniatc. sild 
nieteorology of Australia. p. 54-51, wit11 charts. tables, and 
graphe. ] 

of books recently received t1.s represait.ing t. 7 inse moat. 

bourne. 

Brazil. Directoria de meteorologia. 
Boletim de normaes. Campos. 1922. viii, lis p. 324 r m .  [C‘f. 

this REVIEW, pp. 309-310.1 
Czechoslovakia. Stetnl’ tistav hydrologickp. 

Ngvod pro pozorovitni ovzduknfc.h sriiii~li. Praze. 1921. 17 p. 

N&k?pro pozorovsni t.$Ioty vzdudiu. Prnze. IR’21. 5 p. 

Nivod pro sni.homPrmi pozorovani. Pmzt-. 192. s p. illiis. 

25+ rm. (,N,irka ,tirui.ek. 0. 2. I 

illus. 2s cm. (Sbirlia pi+ei-e$. 5. 3.) 

25. vm. (Sbirka ptirueck. (5. 4.) 
Denmark. Meteorologiske institut. 

Ugeberetning om nedb6r. April-September. 1919-1921. Kjdhen- 
ham. 1919-1931. unp. 3.5 cm. 

Resultate meteorologiwher Beobwhtunwn von deutschen wid 
holliindischen Scliiffen fiir Ein.Tadfel8er des Nordntlnntis~li~u 
Ckeans. Hamburg. lX1. v. 20. xxvi, 193 p. 31* mi. 

Hamburg. Deutsche Seewarte. 

Letzmann, Johannes. 
Die Hohe der Schneedecke im Ostbalt,iwhen (.+cljiet. Dorpat. 

TrOmkJen in 0stbalt.iwhen &biet. Dorpat. 1920. p. 7-46. 
“$4 rm. (Ertr. : Sitzungsbericliten der Natturforwhcr- 

1921. 65 p. illus. 24 em. 

tETischdt.  Uiiiversicit norpdt. Bd. 2.1. 1919/191!).) 
Mexico. Secretaria de agricultura y fomento. 

Carta de precipitwion nnnal (,promedio~ de varios iliios.) Aiio de 
19’2. 48 x 61 em. 

Yohn, E. 
A t h  de c h a t  de Nom-&e. Noiivelle &lition par Aage Graarud 

et Kristen Irgens. Kristianh. 1921. 5 p. 80 plates. 31 em. 
(Geofyde  publikationer. v. 2. no. i .)  

Vanderlinden, E. 
Observations phCnoIogiques sur des vGg6taux. Brurelles. 1922. 
14 p. tsLlcs. . 2: cm. (Extr.: Recueil de 1’Inetitut 
botnnique LCo E=:. T. 10.) 

Vegard, L. 
Determiuation of the wave length of the green line of the auroral 

spectrum. KriRtiania. 1:E. 11 p. 31 cm. (GeofyPiake pub- 
Iikationer. v. 2. no. 5.) 

Zierl, Rennann. 
Mond und Luftdruck. Biblio~qaphy.] 13 p. 33 cm. (Extr.: 

Deutchcs nieteorologiw h ea Jnhrbuch fiir Bayern. 1921.) 

RECENT PAPERS BEARING ON METEOROLOGY AND 
SEISMOLOGY. 

C!. I?. TALMAN, Profeeaor in Chsige of Library. 

The following titles lmre been selected from the con- 
tents of the periodicals and serials recently received in 
t,he librnry of the Wentlier Bureau. The titles selected 

apers and other conimunications bearing on 

not n complete i d e s  of dl  the ‘ournds from which it 
hits been compiled. It shows only the twticles that ap- 
pear to the compiler likely to be of particular interest m 
connect,icin wit,li the work of the Weublier Bureau. 
Anwrircit~. joitrnal i!f  wimw. A7fw Hnilria. (5) 1 1 .  .;. Mav. 19L7.7. 

Winchell, Alexander, & Miller, Eric R. The great dufltfall of 

Amerit*au im-teorologir:nb ,qnrkty. Bulletin. IiGorccstsr, diiss. v. 3. 

Brooks, C. F., (I: Dqnnelly, E. C. -4 scale of weather values with 
graph showing dai1y:sPquence of the weather. p. 63. Abstract. 

Crump, . H. C!ave air versus torrid temperature. (By title.) 
p. 63-65. (April+ 

Hoffman, F. L. Climate and health in the South American 
tropics. p. 65-66. (April.) 

Humphreys, W. J. How fast can a dro let grow by falling in a 
cloud? . 5940. [Abstract.] (ApFi?) 

YcAdie, A f k d e r .  Lomment on renew of Redway’s Handbook 
of meteomlo . (By title.) p. 60-69. [Discussion of meteom- 
logical unitsy (April.) 

Reed, William Gardner. Military meteorology. p. 5749. [Ab- 

meteoro Of P ogy nnd cognate branches of science. This is 

March 19, 1920. p. 349-364. 

1922. 

Bowie, stmy . E. (April-) The formation and movement of West Indian hur- 
manes. p. 95-96. [Abstract.] (June.) 
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American rneteorolog.ica1 society. Bultetin. Torcester, Mass. I>.  3.  

Humph s, W. J. A contributing factor in  the mechanism of 

Pearson, S. K., jr. %oca1 value of &e(?z$)rative observer'a 

1922-Continued. 

tropicrcyclones. 96. [Abstract 

work .-- . 8546 .  (June.) 
Shepard, 8ola W. Co-opsshould study climate. p. 81-85. (June.) 
Somedecker. T. H. An amreciation of the duties of a cn- 

o erative dbaerver. p. 8748. (June.) 
Sulfivan, Richard H. Veteran observers and old weather rwnrds. 

p. 87. (June.) 
Woolard, Edgar W. 

ology. p. 96-98. [Abstract.] (June. j 
Recent contributions to mathmiatical meteor- 

Astr.ophysical.iourna1. Chicago. 1 1 .  5.5. Juiip, lY.12. 
King, Arthur S. Note on the thickness of air required tu pri~ducr 

the atmospheric abtbwrpti6n bands, A, a, and B. p. 411-41'2. 
Aviation. Nrm I"orX.. 11. 12 .  Jioit- 26. 192?. 

Winters, S. R. Air service tests new instruments. Rate iJf climb 
indicator, bubble statoscopes, and new baroeraK)h tested in bal- - -  
loon flights. p. 755-756. - 

1075. [Includes discussion of clnudburtds.] 

areaa in  New Jersey. p. G2-.64. 

Enginemhx~ me-record. h k i ~  Xd. 11. SS. .Jiinc 3, 19:/. 
Houk, Ivan E. Hydraulic design of bridge waterways. p. 1071- 

Hazen, Allen. Effect of elevatiun upun run-off hwn catchrnent 

France. Acadhiir des sciences. Cbniptes rciidits. Paris. t .  I ; $ .  19 

Rateau, A. Pressions et poids spCcifiques de l'air en atmlqdiPrt. 

Gesellschafl f c r  Erdkurule e u  Bt-rliia. Zritsrlir$t. Bwliii.  lo.!!. -Vo. 

Wtist, Georg. Verdunstun und Niedervchlng auf der Erdc. p. 

Great Britain. Xetcoroloyical sfice. London. Ilfonthly ) i i i ~ t ~ . o r O l i i ! i i a t l  

Hennessy, J. Atmospheric obscurity a t  Thames estuary and ap- 

Howard, A. G. W! Clouds and weather charts. (August.) 
H m l  en Dampkrin . Den Hang. 20. .Tacrrg. Juiii 19%. 

Everdin en, E. tan. Metigen van den boog van Lowitz en audere 

India. Meteorological department. Memoirs. Calcutta. v .  22, pt .  7 .  

E)qineering netus-rfcnrd. Nrir I>,%. L'. $9. J t c l y  1.3. 19.::. 

ju in  19?1'. 

normale. p. 1598-1601. 

1-9. 

3543. [Abstract in this &VIEW, p. 913.1 

charts. North Atlantic ocean, 19.22. 

proaches. (Jul .) 

optiac%e verachijnaelen op 10 Maart 1922. p. 39-45. 

1961. 
Normand, C. W. B. On dust-raising winds. 

Japan. Imperial earthquake Qivestigation coininittee. Bulletin. Tokyo. 

Omori. F. The Omachi (Shinano) earthquakes of 1518. 1. 
v. 10, no. 1. March, 1929. 

p. 141. 
Japan. Imperial earthquake investipitwn coniinitter. Srisniologiral 

O m d ,  F. On the severe earth uahe of Dec. 8, 1921. p. 1-21. 
Yasuda, Ch. List of the after-s%ocks of the earthquakes of Dec. 

Beer, Arthur. Die Polarlichter vom 13 und 15. Mai 1921. p. 

h e r , -  F. 1. Das erate Beobachtungajahr auf der steiermiirki- 
schen Sonnenhellstiitte Stolzalpe. (1200 m.) 5. 149:152.. 

Gehlhoff, Kurt. Thermoelektrische Messung es imcht1icht.n 
Temperaturverlaufes in den unteren Luftschchten. p. 137-141. 

IEsIhler, K. Die Schattenhelligkeit an wolkenlosen Tagen und 
ihre Beziehungen zur Gesamthelligkeit. p. 132-136. 

Reger, J. Die Herkunft der Niederschliige in Norddeutachlancl. 

Schmauss, A. Eine Tagesperiode der aperiodischen Druck- 

Wegener, Kurt. Depreasion und Taifun. p. 129-132. 

notes. Tokyo. u. 10. no. 2. March. 1922. 

8, 1921. p. 22-23. 
Meteorologkhe Behchrvt. Bruunschureig. BJ. 39. M C L ~  1922. 

1447147. 

p. 141-114. 

achwankungen. p. 155. 

Nature. London. v. 109. May 20, 19%. 
Oldham, R. D. The cause and character of earthquakes. p. 
650-653. 

1\'ature. Paris. 50. ann&. 10 juin 192% Suppldinmt. 
M., R. La mortalite e t  la m6t6orologie. p. 186. [Abstract of 

memoir by L. Besson.] 
ivati iric~~seiisch~ft~a. Berlin. 10 Jahg. 26 Mai 1922. 

Kuhlbrodt, Erich. Ober die Polarfronttheone nach Bjerknea und 
die neueren Anachauungen von den atmosphlischen Vorgiingen. 
p. 495-503. 

I'auis. Seri ires techibiques d'hygzne. dnnales. t .  2. 1921. 
Besson, .L. Relations entre les 616ments m6tCorologiques et la 

mortalit6. p. 181-206. 
Pliysico-)nccthemclfal society 01 Japan. Procrediicgs. Tohyo. '13. 4. 

Jiciw. 1522. 
Terada, Torohiko. On resultants of wind. p. l'L5-133. 

Kcale at-cadeeiia (lei Liucci. dt t i .  R o m .  v.  39. 1922. 
Eredia, . Filippo. L'influenza del monte Etna sulle correnti 

Koyal soeidy of Londoii. Proceedings. Londoir. Ser. A .  1'. 101. 

&lei h, Lord. A study of the presence or absence of nitrogen 

Thomson, J. J. On the analysis by positive rays of the heavier 
castituents of the atinnsphere; of the gases in a vessel in which 
radium chloride had been stored for 13 years, and of the gases 
given off by detla-grated metals. p. 290-299. 

Ko!yal stutistical society. Joicnitil. London. Nezo am. 'v. 85. Nmy. 

Beveridge, Sir William H. Wheat prices and rainfall in Westcrn 
Europe. p. 412-47s. 

superiori. p. 251-254. 

JldV 1, 19'2. 

ban d s in the auroral spectrum. p. 313-315. 

1921. 

BrictitiJir dnicrietm. Xerv Il0r.k. v. 127. July, 19.?.2. 
The airman's weather-finder. p. 35. 
Dacy,--George H. Earthquake detection near the White H~use .  

p. 51. 

uf scientific dah .  p. 21; 70. 

nature's discharge. p. 26. 

The statistics of climate. A vast but strikingly inadequate body 

Tamed lightning. Dr. Steinmetz' small-scale duplication nf 

Scknt@c nmntkly. Nete YorP. 1 1 .  15. July, 19.22. 
Doughs, A. E. Stme aspects of the use of the annual rings of 

Visher., Stephen Sargent. Variability vs. unifmnity in the 
trees in cliinatic study. 

trlyics. p. 32-34. 

p. 5-31. 

Sirius. Leipzig. Bd. 55. 1.922. 
Freybe, 0. Mund und Wetter. p. 61-65. 
Schmid, F. Dip Beziehungen der Abend- u ~ ~ ~ $ ~ e n d ; i n i m x u n g  

8oridrcd cietstificn " h t o n w  Alzate." Meinorins y revista. dfixiro. 

OrdBiiez, E., d tarios, H. Las nubes de PlJlVO sobre la ciudad 

zuln 21 Bdiakallichte. p. 95-100. (hfai/Juni 1922.) 

Tottio 2:). Julio n d o .  1921. 

de MCxicgl. p. 175-479. 
Bccicdarl rieiititicti ' I  dutonio dlmte." MGl)Wrks y reaistu. Mixico. 

LBpez, Elpidio. C'liniatdogia de la Rephblica Mexicana. p.109- 
Totito $1. Eaero a juihio, 1922. 

144. 
South Ajrirtin irription de I t .  magmine. Pretoria. 11.1. October, 1921. 

Stewart, C .  Rainfall and river nlltes frum a I iarron farmer's 
dixy;  ('111 mies Plaats: 1583-1902. p. 15-18. 

Van Warmelo, W. HGdrographic statistics. 1911-1919. Mean 
rainfall. Run uff. elation between rainfall and run off. 
p. 32-34. 

SOLAR OBSERVATIONS. 
SOLAR A N D  SKY.RADIATION MEASUREMENTS DURING 

JUNE,  1922. 

By HERBERT 1 ~ .  a M B A L L ,  in Charge, solw Radiation In\:estigfi,tiuns. 

For a description of instrunleiits :~nd esposures, and :in 
account, of the method of obtaining and reducing the 
measurements, the reader is referred to this REVIEW for 

From TabIe 1 it is seen t,hat, direct solar radiation 
April, 1930, 48 : 235. 

intensities averaged slightly below the normal for June 
at all three stations. 

Tnhle 3 shows that the total solar and sky radiation 
received on ;I, 1iorizonta.l surface averaged below the June 
normal at! Washington. A t  Madison it averaged above 
t.lie normal cluring t,he first half of the month and below 
during t,lie second half. 

Skyli~lit,-polariz~~tion measurenients made on two days 
st Wnskngt.on giye tt mean of 44 per cent with it masi- 
niwn of 51 per cent on the lMi. These are sli htly 
below the respectfive averages for June. At Ma f ison, 
measurements made on nine days give a mean of 53 
per cent with a maximum of 71 per cent on the 3d. The 


